Establishing a disc degeneration model using computed tomography-guided percutaneous puncture technique in the rabbit.
Various animal models have been developed to investigate the complex mechanisms leading to intervertebral disc disorders and to evaluate the different therapeutic options. The needle puncture technique is commonly used to induce intervertebral degeneration in animal models. The present study aimed to establish a rabbit model of intervertebral disc degeneration using a simple, minimally invasive procedure. The animal model was created in the rabbit using computed tomography-guided percutaneous puncture technology. An 18-gauge needle was used to induce a disc injury with a 5-mm puncture depth. Radiographic, histologic, and biochemical analyses and magnetic resonance imaging were performed to assess the consequent disc degeneration. Significant disc space narrowing was observed as early as 4 wk, and osteophytes were formed at 12 wk after puncture. The magnetic resonance imaging assessment demonstrated a progressive loss of T2-weighted signal intensity at the stabbed discs throughout the 12-wk period. The histologic analysis showed a progressive loss of the normal architecture from 4 wk to the end point. The biochemical assays suggested that the expression of proteoglycan decreased progressively with increasing time. A simple, but minimally invasive, intervertebral disc degeneration model was established successfully using computed tomography-guided percutaneous puncture technology in the rabbit. The puncture procedure can be performed with minimal damage and handling of the other structures, ensuring a uniform reproducible disc degeneration model.